CLAIMS 



What is claimed is: 



1. A method of preparing an enantiomerically-enriched 
tetrahydrobenzothiepine-1 -oxide having the formula (I): 

7 




(I) 



_whe_rein_: 



1 2 

10 R and R are independently selected from the 

group consisting of H, alkyl, alkenyl , alkynyl, 

cycloalkyl, aryl, and heteroaryl; 
3 

R is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycle, 

15 quaternary heterocycle, OR 24 , SR 15 , S(0)R 15 , SC^R 15 ', 

and SO3R 15 , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 

i 

heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
2 0 substituent groups independently selected from the 

group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 
arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR 19 , NR 19 R 20 , SR 19 , S(0)R 19 , 
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S0 2 R 19 , S0 3 R 19 , NR 19 OR 20 , NR 19 NR 20 R 21 , NQ 2 , C0 2 R 19 , CN, 

OM, S0 2 OM, S0 2 NR 19 R 20 , C(0)NR 19 R 20 , C(0)OM, COR 19 , 

P(0)R 19 R 2 °, P + R 19 R 20 R 21 A", P(OR 19 )OR 2 °, S + R 19 R 20 A" , and 

N + R 15 R 17 R 18 A" , 
wherein: 

A" is a pharmaceutical^ acceptable anion and M is 
a pharmaceutical^ acceptable cation; 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected from the group consisting of OR 13 , 

NR 13 R 14 , SR 13 , S(0)R 13 , S0 2 R 13 , S0 3 R 13 . C0 2 R 13 , CN, 

oxo, CONR 13 R 14 , N + R 13 R 14 R 15 A-, alkyl, alkenyl, alkynyl, 
aryl, cycloalkyl, heterocycle, arylalkyl, quaternary 

13 14 

heterocycle, quaternary heteroaryl, P(0)R R 

P + R 13 R 14 R 15 A" , and P (O) (OR 13 ) OR 14 , and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by O, 
NR 13 , N + R 13 R 14 A-, S, SO, SG 2 , S + R 13 A- , PR 13 , P(0)R 13 , 

P + R 13 R 14 A-, or phenylene; 

R 19 , R 20 , and R 21 are independently selected from 
the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, polyalkyl, aryl, arylalkyl, cycloalkyl, 
heterocycle, heteroaryl, quaternary heterocycle, 
quaternary heteroaryl, polyether, alkylarylalkyl , 
alkylheteroarylalkyl , alkylheterocyclealkyl , 
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heterocyclealkyl , heteroarylalkyl , quaternary 
heterocyclealkyl , alkylammoniumalkyl , 
carboxyalkylaminocarbdnylalkyl, and quaternary 
heteroarylalkyl , 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 

carbons replaced by O, NR 15 , N + R 15 R 16 A-, S, SO, S0 2 , 

S + R 15 A~, PR 15 , P + R 15 R 16 A-, P(0)R 15 , phenylene, 
f carbohydrate, ^mino acid, peptide, or polypeptide, and 



R , R , and R are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy, amino, sulfo, carboxy, sulfoalkyl, 
carboxyalkyl , sulfoalkyl, alkyl, heterocycle, 
heteroaryl, quaternary heterocyclealkyl, quaternary 
heteroarylalkyl, guanidinyl, quaternary heterocycle, 

quaternary heteroaryl, OR 15 , NR 15 R 16 , N + R 15 R 17 R 18 A~ , 

SR 15 , S(0)R 15 , S0 2 R 15 , S0 3 R 15 , oxo, C0 2 R 15 , CN, 

halogen, CONR 15 R 16 , S0 2 OM, S0 2 NR 15 R 16 , PO (OR 22 ) OR 23 , 

P + R 15 R 16 R 17 A- , S + R 15 R 16 A-, and C(0)OM, 

wherein R 22 and R 23 are independently selected 

from the suBstituents constituting R 15 and M, or 

r 20 and R 21 , together with the nitrogen atom to 
which they are attached, form a cyclic ring; 

R 24 . is selected from the group consisting of 
alkyl, alkenyl, alkynyl , cycloalkyl, aryl, acyl, 
heterocycle, ammoniumalkyl , alkylammoniumalkyl, and 
aryl alkyl; 




13 14 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; 

R 15 and R 16 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, acyl , heterocycle , ammoniumalkyl , 
arylalkyl , carboxyalkyl , carboxyheteroaryl , 
carboxyheterocycle , carboalkoxyalkyl , carboalkylamino , 
heteroarylalkyl , heterocyclealkyl , and 
alkyl ammoniumalkyl ; and 
17 18 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 
arylalkyl, alkenylalkyl , alkynylalkyl , heterocycle, 
carboxyalkyl , carboalkoxyalkyl , cycloalkyl , cyanoalkyl , 
OR 15 , NR 15 R 16 , SR 15 , S(0)R 15 , S0 2 R 15 , S0 3 R 15 , C0 3 R 15 , 

CN, halogen, oxo, and CONR 15 R 16 / wherein R 15 and R 16 
are as defined above, or 
17 18 

R and R together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; and 

' 4 5 6 7 

R / R , R , and R are independently selected from 

the group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, halo, alkoxy, aryloxy, 
9 10 

-N0 2 , and -NR R ; 
9 10 

R and R are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, butoxycarbonyl , and 
carbobenzyloxy ; 
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R 3 and the hydroxyl at the 4 -position of the 

enantiomerically-enriched tetrahydrobenzothiepine - 1 - 
oxide are in a syn- conformation with respect to each 
other; 

5 alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 

heteroaryl, alkoxy, and aryloxy can optionally be 
substituted with one or more moieties selected from the 
group consisting of alkyl, alkenyl, alkynyl, 

cycloalkyl, aryl, heteroaryl, alkoxy, aryloxy, -N0 2 / 

10 and halo; and 

the sulfur at the 1 -position of the seven-member 
ring and the carbons at the 4 -position and the 5- 
position of the seven member ring are chiral centers; 
wherein the method comprises cyclizing an enantiomerically- 
15 enriched aryl - 3 -propanalsulf oxide having the formula (II) : 

7 




-(ID 



wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , and R ? are as described 

above, and wherein the sulfur is an enantiomerically- 
2 0 enriched chiral center, to form the enantiomerically- 
enriched tetrahydrobenzothiepine -1 -oxide of formula (I) . 
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2 . The method of cllaim 1 wherein the 



enantiomerically-enriche 
formula (II) is obtained 



aryl-3 -propanalsulf oxide of 
Dy oxidizing an enantiomerically- 
enriched ary 1 - 3 - hydroxypr :>py 1 sulfoxide having the formula 
5 (III) : 



1 2 3 4 , 
10 wherein R , R , R , R , 




(III) 



and R are as described in 



claim 1, and wherein the sulfur is an enant iomer i cal ly - 
enriched chiral center, to form the enantiomerically- 
enriched aryl-3 -propanalsiJlf oxide of formula (II) . 



15 3 . .The method of clfeim 2 wherein the 

enant iomer ical ly- enriched aryl - 3 - hydroxypropylsul f oxide of 
formula (III) is 'obtained by oxidizing under 
enant ioselective oxidation qonditions an aryl -3 - 



hy dr oxypr opy 1 sulfide ha v i ng 



:he formula (IV) : 
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,1 2 3 4 5 16 ^ 7 a . , , . 

wherein R,R,R,R,R, R, and R are as described in 

claim 2, to form the enantilomerically-enriched aryl-3- 
5 hydroxy-propylsulf oxide of {formula (III). 



4 . The method of cl 
performed in the presence 



10 5. The method of 

potassium t-butoxide . 



i.m\ 1 ^herein said cyclizing It 
base . 

wherein said base is 



6. The method of glaiA 2 wherein the oxidation of the 
enantiomerically-enrichdfcl aryl - 3 -hydroxyp ropy 1 -sulfoxide is 
15 performed in the presence of jsulfur trioxide pyridine 
complex. 



7. The method of claim 12 wherein the oxidation of the 
enant iomerical ly- enr i ched ary 31- 3 - hydroxypropyl - sul f oxide i s 
20 performed in the presence of al pyridinium- chromium complex. 



8 . The method of claim 
oxidation conditions comprise 
a dialkyltartrate . 



wherein the enantioselective 
titanium (IV) alcoholate and 



69 



% 



□ 



ru 

C3 
ru 



9. The method of claim 
oxidation conditions further 
compound having the formula 



8 wherein the enantioselective 
comprise a hydroperoxide 
(V) : 



* (V) 



R -O-O- 



frub 8 . 

: B , wherein R is a moiety selected from the group consisting of 

C9 

%| H, alkyl, carboalkyl, benzyl, benzoyl , and cumyl . 



10 



10 



8 

The method of claim 9/wherein R is cumyl 



11. The method 

15 12. The metha 

oxidation conditio 
diethyl -D- tartrate 




8 

9 wherein R is tert-butyl . 



8 wherein the enantioselective 
itanium (IV) isopropoxide and 



13. The method of ci.aim 12 wherein the 
20 enantioselective oxidation conditions further comprise a 
hydroperoxide compound haying the formula (V) : 



8 

R -O-d-H 



(V) 



8 

25 wherein R is a moiety selected from the group consisting of 
H, alkyl, carboalkyl, benzyl, benzoyl, and cumyl 
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14 . The methc 



8 

d of claim 13 wherein R is cumyl 



8 



15. The methojd of claim 13 wherein R is te:rt-butyl. 

16. The method of claim 3 wherein the enantioselective 
oxidation condition^ comprise a chiral (salen) metal complex 
and an oxidizing agent 



10 17 . The method 

is iodobenzene dia 



lof cl^im 16 wherein the oxidizing agent 



(salen) metal compl 

A 



15 butylsalicyclidene 
chloride . 



18. The method AA claim 16 wherein the chiral 

(S,S) - ( + ) -N,N' -bis (3 , 5-di- tert- 
- 1 , 2 -cVclohexanediaminomanganese (III) 



19. The method of \ claim 3 wherein the enantioselective 
oxidation conditions comprise a chiral oxaziridine. 



20 



20. The method of claim 19 wherein the chiral 
oxaziridine is (1R) - (-) - 8 -dichloro- 10 -camphor - 
sulf onyl ) oxaziridine . 



25 21. The method of claiim 19 wherein the chiral 

oxaziridine is (IS) - ( + ) - ( 8 , 8-qichloro-10-camphor- 
sulf onyl ) oxaziridine . 
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22 . The method of cl 



aim 3 wherein R has the formula 



(VI) 




(VI) 



5 wherein ; 



R" and R 12 ate 



,11 



group consisting of alwyl/ 
bromide, iodide, NR^^R 



\i:ndependently selected from the 
olyether, fluoride, chloride, 



said alkyl and po 
10 with S0 3 R 15 , N + R 15 R 17 RJ 



,13 



is selected from 



t20 C(O)R 19 ( 



,19 



and OR , wherein: 
leA can be further substituted 

and quaternary heteroaryl; 



he group consisting of hydrogen, 
alkyl, alkenyl, alkynyl, pcblyalkyl, aryl, arylalkyl, 
cycloalkyl, heterocycle, heteroaryl, quaternary heterocycle, 
quaternary heteroaryl, pol^jether, alkylarylalkyl , 
15 alkylheteroarylalkyl , alkyl|ieterocyclealkyl , 
heterocyclealkyl ', heteroarylalkyl , quaternary 
heterocyclealkyl , alky lammoiiiuma Iky 1 , 
carboxyalkylaminocarbonylalkyl , and quaternary 
heteroarylalkyl ; 

19 

20 said R alkyl, alkenyl,! alkynyl, arylalkyl, 

heterocycle, and polyalkyl optionally have one or more 

,15 



carbons replaced by O, NR 



T+ R 15 R 16 A-, S, SO, SO2, 



5 

5 

Nl 

rii 

CP 
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\ 



S + R 15 A- # PR 15 



P + R 15 R 16 A- 



,15 



P(0)R , phenylene, carbohydrate, 
amino acid, peptide, or polypeptide; 
19 

R is optionally substituted with one or more groups 
selected from the group consisting of hydroxy, amino, sulfo, 
5 carboxy, sulfoalkyl, carhoxyalkyl , sulfoalkyl, alkyl, 
heterocycle, heteroaryl, quaternary heterocyclealkyl , 
quaternary heteroarylalk^jl , guanidinyl, quaternary 

,15 



heterocycle, quaternary heteroaryl, OR 



N + R 15 R 17 R 18 A- 



SR 



15 



S(O) 



10 CN, halogen, CONR 15 R 16 



P + R 15 R 16 R 17 A-, S + R 15 R, 



wherein A~ is a 
M is a .pharmaceuticafLnjy /a 



R 15 and R 16 are 



NR 15 R 16 



15 



S02R 15 , S03R 15 , oxo, C02R 15 , 



15 consisting of H, alk 
acyl, heterocycle, a 




S02NR 15 R 16 , 



d C(0)0M, 



PO(OR 22 )OR 23 



utically acceptable anion, and 
rcejbtable cation, 



20 



ndepend\sntly selected from the group 
alkenyl, alkynyl, cycloalkyl, aryl, 
imoniiimalkyl , arylalkyl , carboxyalkyl , 
carboxyheteroaryl , carboxypeterocycle , carboalkoxyalkyl , 
carboalkylamino, heteroary|.alkyl , heterocyclealkyl , and 
alkylammoniumalkyl ; 
17 18 

R and R are independently selected from the group 
consisting of H, alkyl, alkpnyl, alkynyl, aryl, arylalkyl, 
alkenylalkyl , alkynylalkyl , \ heterocycle , carboxyalkyl , 

carboalkoxyalkyl, cycloalkyll, cyanoalkyl, OR 15 , NR 15 R 16 , 



SR 15 , S(0)R 15 ^ S02R 15 , S03R 1C 



CO3R 



15 



CN, halogen, oxo, and 



25CONR 15 R 16 , wherein R 15 and RT 6 are as defined above, or 
17 18 

R and R together witlh the nitrogen or carbon atom 
to which they are attached fopm a cyclic ring; and 

'3 



4 



O 

ru 
□ 



□ 

ly 



substituents constituting R and M; and 

13 14 
R and R are! hydrogen . 



methoxyphenyl 



having the structure of formula (I la) 



10 



15 



wherein : 




(Ha) 



25. A metfhod ofi preparing an enantiomerically-enriched 
tetrahydrobenzothiepi^ie-1 -oxide having the formula (I): 

7 



(I) 



4 \ 



■53 
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a 
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ru 



15 



R 1 and 



group consisting of H, alkyl, alkenyl, alkynyl, 



cycloalkyl, 



of H, alkyl, 
heterocycle, 
S(0)R 15 / so 2 k 



R are independently selected from the 



aryl, and heteroaryl; 

R 3 is selected from the group consisting 
alkenyl, alkynyl, aryl, cycloalkyl, 

quaternary heterocycle, OR 24 , SR 15 , 



wherein 
heterocycle, 



group consist 
polyether, a 
arylalkyl , 



15 , and S03R 15 , 



alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
quaternary heterocycle, and quaternary 
heteroaryl can be substituted with one or more 
substituent groups independently selected from the 

Lng of alkyl, alkenyl, alkynyl, polyalkyl, 
haloalkyl , cycloalkyl , heterocycle , 
rnary heterocycle, quaternary 



heteroaryl 
19 

S0 2 R , S 



OM, SO2OM 
P(0)R 19 R 2 ' 




gen, oxo, OR 19 , NR 19 R 20 i 



SR 19 , S(0)R 19 i 



19 OR 20 , NR 19 NR 20 R 21 , N0 2 , C0 2 R 19 , 
9 R 20 , C(0)NR 19 R 20 , C(0)OM, COR 19 , 



P'Rr 9 R 2 °R 21 A- 



P(OR 19 )OR 20 1 



S + R 19 R 2 °A- 



CN, 



.and 



20 



N + R 15 R 17 R 18 A\ 
wherein : 



25 



A" is a pharmaceutical ly acceptable anion and M is 
a pharmaceutically acceptable cation; 

said alkyl, Wlkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

,13 



groups selected frlpm the group consisting of OR 
NR 13 R 14 , SR 13 , S(0)\r 13 , S0 2 R 13 , S0 3 R 13 , C0 2 R 13 



CN, 
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oxo, CONR 13 R 14 



N + R 13 



P + R 13 R 14 R 15 A- 



14 R 15 A- 



alkyl, alkenyl, alkynyl, 
aryl, cycloalkyl, heterocycle, arylalkyl, quaternary 

heterocycle, quaternaJ-y heteroaryl, P(0)R 13 R 14 / 



and P(t» (OR 13 ) OR 14 , and 



wherein said alkyl, alkenyl, alkynyl, polyalkyl , 
polyether, aryl , halo alkyl, cycloalkyl, and heterocycle 
can optionally have oie or more carbons replaced by O, 

13 



NR 13 , N + R 13 R 14 A-, S, 



P + R 13 R 14 A-, or phenyl 



30, S0 2 , S + R 13 A- / PR 13 



ene; 



R 19 , R 20 , and 
the group consisting 
alkynyl , polyalky/ , /a 



quaternary heterfparyl 
alkylheteroarylsKLkyl , 
heterocyclealkyl , het 



P (O)R - 



" aire independently selected from 
yt hydrogen, alkyl, alkenyl, 
ryl, arylalkyl, cycloalkyl, 



heterocycle, hete^oar/lL , quaternary heterocycle, 



^polyether , alkylarylalkyl t 
alkylheterocyclealkyl , 
roarylalkyl , quaternary 
heterocyclealkyl , alklrlammoniumalkyl , 
carboxyalkylaminocarb^nylalkyl, and quaternary 
heteroarylalkyl , 

wherein alkyl, a:kenyl, alkynyl, arylalkyl, 
heterocycle, and polyalkyl optionally have one or more 



carbons replaced by 0, 



S + R 15 A-, PR 15 



^15^1 



NR 15 , N + R 15 R 16 A- 



• 15 



S, SO, SO2, 



P R R "(A-, P(0)R , phenylene, 
carbohydrate, amino ac^d, peptide, or polypeptide, and 

R 19 , R 20 , and R 21 |are optionally substituted with 
one or more groups selebted from the group consisting 
of hydroxy, amino, sulfb, carboxy, sulfoalkyl, 
carboxyalkyl , sulfoalkyl, alkyl, heterocycle, 



h 
ri 

si 

ru 
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10 



15 



20 



25 



heteroaryl, quaternary heterocyclealkyl , quaternary 



heteroarylalkyl 



SR 15 , StOR 15 , 



15 



, guanidinyl, quaternary heterocycle, 



quaternary hetehroaryl, OR 15 , NR 15 R 16 , N + R 15 R 17 R 18 A' 



S02R 15 , S03R 15 , oxo, C02R 15 / CN, 
* 16 , S0 2 0M, S0 2 NR 15 R 16 , PO (OR 22 ) OR 23 , 



halogen, CONR 

P + R 15 R 16 R 17 A-, t + R 15 R 16 A-, and C(0)OM, 



wherein R* 



R 20 and R 23 » 



R 24 is se 



and R are independently selected 



,15 



and M, or 



from the substitiuents constituting R 

, together with the nitrogen atom to 
which they are ajttached, form a cyclic ring; 

;ed from the group consisting of 
alkyl, alkenylL* &&kynyl, cycloalkyl, aryl, acyl, 
heterocycle, ajmrp^i\iumalkyl , alkylammoniumalkyl , and 
arylalkyl ; 

ire independently selected from the 
group consisting if hydrogen and alkyl ; 



R 13 and 



R 15 and R 16 aire independently selected from the 
group consisting ot H, alkyl, alkenyl, alkynyl, 
cycloalkyl # aryl, acyl, heterocycle, ammoniumalkyl , 
arylalkyl , carboxyailkyl , carboxyheteroaryl , 
carboxyheterocycle , \ carboalkoxyalkyl , carboalkyl amino , 
heteroarylalkyl , hetlerocyclealkyl , and 
alkylammoniumalkyl; Wnd 

R and R are \ independently selected from the 
group consisting of ft, alkyl, alkenyl, alkynyl, aryl, 
arylalkyl , alkenylalfc yl , alkynylalkyl , heterocycle , 
carboxyalkyl , carboalkoxyalkyl , cycloalkyl , cyanoalkyl , 
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PS S 



ill 



10 



15 



20 



25 



OR 15 , NR 15 R 



CN, halogen, odo, and CONR 15 R 16 , wherein R 15 and R 16 



are as defined 
R 17 and R 



SR 15 , S(0)R 15 f S0 2 R 15 , S0 3 R 15 , CO3R 15 , 



above , or 

8 together with the nitrogen or carbon 



atom to which they are attached form a cyclic ring; 



4 5 6 
R , R , R 



, and R are independently selected from 



the group consisting of H, alkyl, alkenyl , alkynyl, 



cycloalkyl, ary 
9 

-N0 2 / and -NR R 



9 „ 10 
R and R 



group consisting 
cycloalkyl, a 
carbobenzylo: 

3 ^ , , 
R and trie 



L, heteroaryl, halo, alkoxy, aryloxy, 
LO 

are independently selected from the 

>f H, alkyl, alkenyl, alkynyl, 
heteroaryl , butoxycarbonyl , and 

fdroxyl at the 4 -position of the 



enantiomeri cajly 4 enriched tetrahydrobenzothiepine - 1 • 
oxide are in a sj^n- conformation with respect to each 
other ; 

alkyl, alkenVl, alkynyl, cycloalkyl, aryl, 
heteroaryl, alkoxtf, and aryloxy can optionally be 
substituted 'with one or more moieties selected from the 
group consisting op alkyl, alkenyl, alkynyl, 

cycloalkyl, aryl, ^eteroaryl, alkoxy, aryloxy, -N0 2 , 

and halof and 

the sulfur at the 1-position of the seven-member 
ring and the carbons at the 4 -position and the 5- 
position of the seven member ring are chiral centers; 
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wherein the method comprises: 

(a) oxidizing an aryl-3 -hydroxypropylsulf ide 
having the formula (IV) : 

7 



10 



1 2 
wherein R , R , 



above, and wher^ 
enantioselect 
enantiomerica 
having the fc 




(IV) 




R , R , R , R , and R are as described 

the oxidation is performed under 
^oxidation conditions to produce an 
Unriched aryl-3 -hydroxypropylsulf oxide 
(III) : 



MID 



15 



wherein R 1 , R 2 , rP, R 4 , R 5 , R 6 , and R are as described 

above, and the sulfur is an enantiomerically-enriched 
chiral center; 



(b) oxidizing the 3 -hydroxy 1 group of the 
enantiomerically-e4riched aryl-3 -hydroxypropyl- 
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sulfoxide to produce an enantiomerically-enriched aryl- 



3 -propanalsulf oxi 



de having the formula (II) 
7 




(ID 



1 2 
wherein R , R , R 



above, and the su 



, R , R , R , and R are as described 



fur is an enantiomerically-enriched 



10 



chiral center; a^id 

(c) cycliz 
ary 1 - 3 - propanal 
enriched tetra 
(I) . 



26. The metb 
enantioselective 
15 oxaziridine. 



20 




he enantiomerically- enriched 
ide to form the enantiomerically - 
•enzothiepine - 1 -oxide of formula 



aim 25 wherein the 
n conditions comprise a chiral 



27. The method of ciaim 25 wherein the chiral 
oxaziridine is (1R) - (-) - {B\ 8 -dichloro- 10 -camphor- 
sulf onyl) oxaziridine . 

28. The method of claim 26 wherein the chiral 
oxaziridine is (IS) - ( + ) - (8 , fi^-dichloro-lO-camphor- 
sulf onyl) oxaziridine . 



29. The method of claim 26 wherein the 
enantioselective oxidation conditions comprise a titanium 
(IV) alcoholate and a dialkyltartrate . 

5 30. The method of claim 28 wherein the 

enantioselective oxidation conditions further comprise a 
hydroperoxide compound having the formula (V) : 



h 

si 
ru 
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-O-O-H 



(V) 



10 



8 . 

wherein R is a 



H, alkyl, carboal 



mpi€ 



selected from the group consisting of 
[benzyl, benzoyl, and cumyl . 

8 



15 



31. The meihod df claim 30 wherein R is cumyl. 



8 

32. The method of claim 30 wherein R is tert-butyl . 



33. The method of \claim 29 wherein the 
enantioselective oxidation conditions of step (a) comprise 
20 titanium (IV) isopropoxide and diethyl-D- tartrate . 



34. The method of claim 33 wherein the 
enantioselective oxidation conditions further comprise a 
hydroperoxide compound having the formula (V) : 



25 



R -O-O-l 



(V) 
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8 

wherein R is a moiety sellected from the group consisting of 
H, alkyl, carboalkyl, benzyl, benzoyl, and cumyl . 

I 8 

35. The method of clalim 34 wherein R is cumyl. 

5 I 

1 8 

36. The method of claim 34 wherein R is tert-butyl. 

37. The method of clailm 25 wherein the 
enantioselective oxidation donditions of step (a) comprise a 

10 chiral (salen)metal complexJand an oxidizing agent. 



3 8 . The method of 
is iodobenzene diacetat* 



/laihu[3 7 wherein the oxidizing agent 



15 39. The method of fclaiih 3 8 wherein the chiral 

(salen) metal complex is /(S, SH - ( + ) -N,N' -bis (3 , 5-di- tert- 
butylsalicyclidene) -1, 2-cyclc|hexanediaminomanganese (III) 
chloride . 



20 40. The method of claim! 25 wherein the oxidation of 

the enantiomerically-enriched I aryl-3 -hydroxypropylsulf oxide 
in step (b) is performed in tl^e presence of sulfur trioxide 
pyridine complex. 

25 41. The method of claim ^5 wherein the oxidation of 

the enantiomerically-enriched aryl - 3 -hydroxypropyl- sulfoxide 
in step (b) is performed in thd[ presence of a pyridinium- 
chromium complex. 
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42. The method olf claim 25 wherein the cyclizing of 
step (c) is performed in the presence of a base. 

5 43 . The method of I claim 42 wherein the base is 

potassium te.rt-but oxide 

1 2 

44. The method of dlaim 25 wherein R and R are 

moieties independently selected from the group consisting of 
10 ethyl and n-butyl. 

f \ \ A l 2 

45. The method of /ilkirtnl 25 wherein R and R are both 

n-butyl . 

15 46. The method df claim '25 wherein R~ has the formula 

(VI) : 



(VI) 



11 



12 



wherein: 



20 



11 ' 12 

R and R are independently selected from the group 
consisting of H, alkoxy, -N0 2 , 4nr 9 R 10 , and -OR 10 ; and 
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O 

"hrj 

s 

rij 

D 
Q 

(3 

ru 

D 



9 10 

R and R are independent ly selected from the group 



consisting of H, alkyl, c 



lkenyl, alkynyl, cycloalkyl, aryl, 



heteroaryl, butoxycarbony 1 , and carbobenzyloxy , wherein aryl 
and heteroaryl can be optionally substituted with one or 
5 more moieties selected from the group consisting of alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, alkoxy, 
aryloxy, and halo. 



47. The method of c 



10 moieties independently s<£i 
ethyl and n-butyl. 



48. The method o f t 




1 2 
m 46 wherein R and R are 



ted from the group consisting of 



1 2 

claim 4 6 wherein R and R are both 



n-butyl 



15 



11 12 
49. The method of clailm 4 8 wherein R is H and R is 



methoxy . 

50. The method of clainl 48 wherein R J is a group 
20 having the structure of formula (Ila): 





(Ha) 
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4 5 6 7 
51. The method of claim 25 wherein R , R , R / and R 

are moieties independently selected from the group 

9 10 

consisting of H, -N0 2 , anfl -NR R 



» 4 6 J « 7 

52 . The method of clkim 51 wherein R , R , and R are 



It each H and R 5 is a moiety selected from the group consisting 

Q 



ru 

CP 

• s 

□ 
ru 

ru 



9 10 

of -NO 2 and -NR R 



10 53 . The method of claim/ 416 wherein R , R , R / and R 



are moieties independently /<pple< 
consisting of H, -N0 2 / andj 



:ted from the group 
10 



1 4 6 3 r, 7 

54 . The method of claiml 53 wherein R , R , and R are 

15 each H and R 5 is a moiety selected from the group consisting 

9 10 

of -N0 2 and -NR R 



55. The method of claim 5B wherein R is 



dimethylamino . 



20 



i 11 12 . 

56. The method of claim 551 wherein R is H and R is 



methoxy . 
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U 

O 

».« 0 

t tar 

m 



m 

i 

III 



3 . 

57. The method of claim 55 wherein R is a group 
having the structure Af formula (Ila) : 




(Ila) 



58. A method of, 
tetrahydrobenzothiep^ 
(VII) : 



'ing an enantiomerically-enriched 
-Ylioxide having the formula 



v/ 



(VII) 



10 



wherein : 



OH 



15 



1 2 1 

R and R are independently selected from the 



group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, and! heteroaryl; 

R 3 is selected from the group consisting 
of H, alkyl f alkenyl, \alkynyl, aryl, cycloalkyl, 

24 15 

heterocycle, quaternary heterocycle, OR , SR 
S(0)R 15 , S0 2 R 15 , and si) 3 R 15 , 
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fll 
pi 
13 
O 

£ 

o 

fll 

y, 
Q 



10 



15 



20 



25 



wherein alkVl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycle, quaternary heterocycle, and quaternary 
heteroaryl can hi. substituted with one or more 
substituent groups independently selected from the 



group consisting 
polyether, aryl, 



of alkyl, alkenyl, alkynyl, polyalkyl, 
haloalkyl, cycloalkyl, heterocycle, 



heteroaryl, halog 

19 19 
SQ 2 R , SO3R , 



arylalkyl, quaternary heterocycle, quaternary 



:n , oxo , OR 



19 



NR 19 R 20 , SR 19 , S(0)R 19 , 
: 20 R 21 , N0 2 , C0 2 R 19 , CN, 
OM, S0 2 OM, S0 2 NR 19 IR 20 , C(0)NR 19 R 20 , C(0)OM, COR 19 , 



^ 19 OR 20 



P(0)R 19 R 2 °, 



P + R 1! 



*21. 



P(OR 19 )OR 2 °, 



S + R 19 R 2 °A- 



and 



N + R 15 R 17 R 18 A- , 
wherein: 



A" is a phc 
:ical 



rmalceutically acceptable anion and M is 
a pharmaceutically kcceptable cation; 

said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haioalkyl, cycloalkyl, and heterocycle 
can be further substituted with one or more substituent 

groups selected fromlthe group consisting of OR 13 
13 



NR 13 R 14 



SR 



SCOR^ 3 , S0 2 R 13 , S0 3 R 13 , C0 2 R 13 



CN, 



13 14 
oxo, C0NR XJ R x ^ 



N + R 13 fe 14 R 15 A-, alkyl, alkenyl, alkynyl, 



aryl, cycloalkyi, heterocycle, arylalkyl, quaternary 

\ 13 14 

heterocycle, quaternary heteroaryl, P(0)R R 



P + R 13 R 14 R 15 A- 



and P(0)1 (OR 13 ) OR 14 , and 



wherein said alky 11, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one lor more carbons replaced by O, 
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NR 13 , * + R 13 R 14 A\ 



S, SO, S0 2/ S + R 13 A-, PR 13 



P (O)R 



13 



P + R 13 R 14 A-, or p^henylene; 

R 19 , R 20 , akd R 21 are independently selected from 
the group consisting of hydrogen, alkyl, alkenyl, 
alkynyl, polyalkjl, &ryl, arylalkyl, cycloalkyl, 
heterocycle, hetefcoaryl, quaternary heterocycle, 
quaternary heteroiryl, polyether, alkylarylalkyl , 
alkylheteroarylalWyl , alkylheterocyclealkyl , 
heterocyclealkyl , heteroarylalkyl , quaternary 
heterocyclealkyl , klkyiammoniumalkyl , 
carboxyalkylamino^4M > P n y lalk y 1 ' and quaternary 



heteroarylalkyl , 
wherein alk 
heterocycle, and 

carbons replaced 



Lkenyl , alkynyl , arylalkyl , 

Ukyl optionally have one or more 



UK 15 . N + R 15 R 16 A- 



S, SO, S0 2 , 



S + R 15 A^ PR 15 , P + R 15 l 



l6 A-, P(0)R 15 , phenylene, 



carbohydrate, amino abid, peptide, or polypeptide, and 

R 19 , R 20 , and R 2 1 are optionally substituted with 
one or more groups selected from the group consisting 
of hydroxy , amino, sulfo, carboxy, sulfoalkyl, 
carboxyalkyl, sulfoalkyu, alkyl, heterocycle, 
heteroaryl, quaternary heterocyclealkyl, quaternary 
heteroarylalkyl, guanidiViyl, quaternary heterocycle, 



quaternary heteroaryl , Ol 



115 



NR 15 R 16 , N + R 15 R 17 R 18 A" 



SR 15 , S(0)R 15 , S0 2 R 15 , SO^R 15 , oxo, C0 2 R 15 



CN, 



halogen, CONR 15 R 16 , S0 2 OM,\ S0 2 NR 15 R 16 , PO(OR 22 )OR 23 
P + R 15 R 16 R 17 A-, S + R 15 R 16 A-,\ and C(0)OM, 
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* 



wherein R 22 \ and R 23 are independently selected 

from the substituents constituting R 15 and M, or 

R 20 and R 21 ,l together with the nitrogen atom to 
which they are attached, form a cyclic ring; 

R 24 is selected from the group consisting of 
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, acyl, 
heterocycle, ammoniumalkyl, alkylammoniumalkyl , and 
arylalkyl; 

R 13 and R 14 art independently selected from the 
group consisting of ^hydrogen and alkyl; 

adependently selected from the 
\alkyl, alkenyl, alkynyl, 
heterocycle , ammoniumalkyl , 



R 15 and R 16 arf 



group consisting o 



cycloalkyl , aryl , 

arylalkyl , carboxvalkyl 1 carboxyheteroaryl , 
carboxyheterocycle: , carboalkoxyalkyl , carboalkylamino , 
heteroarylalkyl , neteilocyclealkyl , and 
alkylammoniumalkyl ; ant 

R 17 and R 18 are independently selected from the 
group consisting of H, Wlkyl, alkenyl, alkynyl, aryl-, 
arylalkyl, alkenylalkyli alkynylalkyl , heterocycle, 
carboxyalkyl , carboalkoxyalkyl , cycloalkyl , cyanoalkyl , 



OR 15 , NR 15 R 16 , SR 15 , S« 



>R 15 , S0 2 R 15 , S0 3 R 15 , C03R 15 



CN, halogen, oxo, and COtfR 15 R 16 , wherein R 15 and R 16 
are as defined above, or 

R 17 and R 18 together \ with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 
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* 



R , R , R I , and R are independently selected from 

the group cons listing of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryjl, heteroaryl, halo, alkoxy, aryloxy, 
9 10 

-N0 2 , and -NR Rj ; 

R 9 and R 10 lare independently selected from the 

group consisting! of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl,\ heteroaryl , butoxycarbonyl , and 
carbobenzyloxy; 

R 3 and the /i^dfoxyl at the 4 -position of the 



ched tetrahydrobenzothiepine-1- 
formation with respect to each 



enantiomerically-< 
oxide are in a ,sy^i\co } 
other; 

alkyl, alk^j/yll alkynyl, cycloalkyl, aryl, 
heteroaryl, alkoxy, land aryloxy can optionally be 
substituted with one or more moieties selected from the 
group consisting of klkyl, alkenyl, alkynyl, 

cycloalkyl, aryl, heteroaryl, alkoxy, aryloxy, -N0 2 , 

and halo; and 

the carbons at the 4 -position and the 5 -position 
of the seven member ring are chiral centers; 
wherein the method comprises: 

(a) oxidizing an aryl - 3 -hydroxypropyl sulfide 
having the formula (IVi) : 



U 

Si 

Fit 2 

m 



fa 



n i 



10 



15 




OH 



above, and wherein thel oxidation is performed under 
enantioselective oxidapion conditions to produce an 
enantiomerically-enricljied aryl- 3 -hydroxypropyl sulfoxide 
having the formula (I! 




(IV) 



(III) 



above, and the sulfur is| an enantiomerically-enriched 
chiral center; 

(b) oxidizing the G -hydroxy 1 group of the 
enantiomerically-enriched! aryl -3 -hydroxypropyl - 
sulfoxide to produce an eilantiomerically-enriched aryl- 
3-propanalsulf oxide having! the formula (II) : 



O 



ro 

m 

I: si 

□ 

5 

fa* 
Ep* 



m 

2 W 



10 



15 



wherein R , R , R , 




(ID 



, R , R , and R are as described 



above, and the sulfu^f is an enantiomerically-enriched 
chiral center; 

(c) cyclizing <:he enantiomerically-enriched aryl- 
3 -propanalsulf oxide :o form an enantiomerically- 
enriched tetrahydrob^nz$xthiepine-l -oxide having the 
formula (I) : 



1 2 
wherein R , R 



above and wherein R 




(I) 



R , and R are as described 
and the hydroxy 1 group at the 4- 



position of the enant jlomerically-enriched 
tetrahydrobenzothiepime-1 -oxide are in a syn- 
conformation with resriect to each other, and the sulfur 
at the one-position ofl the seven-member ring and the 
carbons at the 4 -position and the 5 -position of the 
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seven member riAg are enantiomerically-enriched chiral 



centers; and 

(d) oxidi 

tetrad 
enantiomericall} 
dioxide of 



ihydrobenzot hiep 



f omul 



59. The method 



£3. 

M 

: :• ii 
it ">!* 

Q 

S 

a 
m 

u 

**% 

ru 



zing the enantiomerically-enriched 
ine-1 -oxide to the 
enriched tetrahydrobenzothiepine-1 , 1- 
a (VII) . 



of claim 58 wherein the oxidizing of 
step (d) is performed in the presence of a peroxycar boxy lie 
10 acid. 



60. The meth 
peroxycarboxylic 

15 61. The met|h 

methoxy . 



:laim 59 wherein the 
m-chloroperoxybenzoic acid . 



having the structure off formula (Ila) : 



20 




(Ha) 



63. A compound having the formula 
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